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(54) PRODUCTION OF DISPERSION STRENGTHENED METALLIC COMPOSITE MATERIAL 

(57)Abstract: 

PURPOSE: To easily produce the dispersion strengthened metallic composite material having good quality by 
dividing the target component compsn. of an alloy for dispersion medium by the temp, width between a solidus 
line-liquidus line, adding and mixing a dispersion strengthening material to and with a slurry of the broader 
component compsn. and incorporating the slurry into the molten metal under stirring of the remaining 
component compsn. 

CONSTITUTION: The component compsn. (for example, Cu-1mass% Sn alloy) of the broader temp, width 
between the solidus line-liquidus line than the target component compsn. of the dispersion medium is prepd. as 
the slurry of the liquid-solid mixed phases. While this slurry is kept stirred, the dispersion strengthening material 
(for example, AI203 particles) is added and mixed to and with the slurry to form the precomposite material. The 
precomposite material is incorporated into the molten metal (for example, pure copper) prepd. to the remaining 
component compsn. under stirring to uniformly disperse the dispersion strengthening material, by which the 
composite material (for example, consisting of Cu-0.19mass% Sn alloy and the AI203 particles) is prepd. As a 
result, the dispersion strengthened metallic composite material (for example, high-strength conductive material) 
having the good quality is obtd. 
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CLAIMS 


[Claim(s)] 

[Claim 1]A target component presentation of an alloy made into carrier fluid of dispersion-strengthening type 
metal group composite is divided into component composition which compares with temperature width between 
the solidus-line-liquidus line, and serves as wider temperature width, and the remaining component composition, 
A manufacturing method of dispersion-strengthening type metal group composite mixing this ******** to a 
stirring molten metal which the above-mentioned temperature width added and mixed dispersion-strengthening 
material into liquid-solid mixed phase slurry adjusted to larger component composition, and was adjusted to 
******** nothing, and the remaining above-mentioned component composition, and preparing to a target 
component presentation. 

[Claim 2]A manufacturing method of dispersion-strengthening type metal group composite being a super-low 
alloy which a stirring molten metal uses as a pure metal or a this group in claim 1 . 

[Claim 3]A manufacturing method of dispersion-strengthening type metal group composite whose dispersion- 
strengthening material is ceramics particles, whose stirring molten metal is pure copper or a thin copper alloy in 
claim 1 and whose dispersion-strengthening type metal group composite obtained is a high intensity quantity 
electrical conducting material. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention proposes the suitable manufacturing method of the dispersion- 
strengthening type metal group composite (only henceforth composite) which dispersion-strengthening material, 
such as metal, metallic compounds, ceramics particles, or a whisker, distributes uniformly in metal carrier fluid 
(matrix). 

[0002]In recent years, the composite which can aim at improvement in the quality characteristics, such as 
intensity of a member, attracts attention, and utilization is advanced. In order to acquire cheap remarkably good 
quality as having suited manufacture of this composite, it becomes important how dispersion-strengthening 
material is uniformly distributed in carrier fluid. 
[0003] 

[Description of the Prior Art]As a manufacturing method of composite, a high pressure casting process, powder- 
metallurgy processing, the mechanical alloying method, an internal oxidation method, the molten metal stirring 
method, the half-coagulation stirring method, etc. which are described below, respectively are known until now. 
[0004]High pressure casting process: Make preforming of dispersion-strengthening material and carry out 
application-of-pressure impregnating coagulation of the molten metal made into carrier fluid at this. 
Powder-metallurgy processing: Carry out disintegration of the alloy made into carrier fluid, mix this after alloy 
powder and dispersion-strengthening material, and join after alloy powder by application of pressure, extrusion, 
etc. 

The mechanical-alloying method: Carry out disintegration of the alloy made into carrier fluid, mix this after alloy 
powder and dispersion-strengthening material, and knead together mechanically. 

Internal-oxidation method: Carry out internal oxidation of the specific ingredient made to contain in the alloy 
made into carrier fluid. 

The molten-metal stirring method: Add and stir dispersion-strengthening material and mix in the molten metal 
made into carrier fluid. 

The half-coagulation stirring method (also in half-melting, it contains): Change into a liquid-solid mixed phase 

state the alloy made into carrier fluid, add and stir dispersion-strengthening material and mix in this. 

[0005]In the high pressure casting process which makes preforming of dispersion-strengthening material among 

these manufacturing methods, powder-metallurgy processing which uses after alloy powder and the mechanical 

alloying method, and also an internal oxidation method, many [ intricately ] the manufacturing process is not 

preferred. It is difficult to manufacture large-sized composite in these manufacturing methods. 

[0006]On the other hand, by the molten metal stirring method or the half-coagulation stirring method, it has the 

advantage that a process tends to build simple and composite large-sized few moreover. However, by the molten 

metal stirring method, it is difficult to carry out mixing distribution of the dispersion-strengthening material 

uniformly, i.e., obtain good compositeHzation, and becomes the composite which was inferior in quality. Although 

good compositeHzation is obtained in the half-coagulation stirring method, since it is important to maintain the 

alloy made into carrier fluid in this method in the good liquid-solid mixed phase state, it has a problem in each 

with the alloy with narrow temperature width between the solidusHineHiquidus lines — manufacture of 

composite becomes difficult. 

[0007] 

[Problem(s) to be Solved by the Invention]This invention aims to let the good composite of quality propose the 
cheap manufacturing method obtained easily, even if there is no temperature width between the solidus-line- 
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liquidus lines of the alloy made into carrier fluid of the composite which it is going to manufacture even if in view 

of the above-mentioned situation. 

[0008] 

[Means for Solving the Problem]A gist of this invention a target component presentation of an alloy made into 
carrier fluid of dispersion-strengthening type metal group composite, It divides into component composition 
which compares with temperature width between the solidus-line-liquidus line, and serves as wider temperature 
width, and the remaining component composition, The above-mentioned temperature width is a manufacturing 
method of dispersion-strengthening type metal group composite mixing this ******** to a stirring molten metal 
which added and mixed dispersion-strengthening material into liquid-solid mixed phase slurry adjusted to larger 
component composition, and was adjusted to ********, nothing, and the remaining above-mentioned component 
composition, and preparing to a target component presentation, [0009]In the above, a stirring molten metal is a 
pure metal or a super-low alloy based on this, further, dispersion-strengthening material is ceramics particles, a 
stirring molten metal is pure copper or a thin copper alloy, and composite obtained is a high intensity quantity 
electrical conducting material. 
[0010] 

[FunctionjAn operation of this invention is described below in more detail. Although it is very easy to build a 
molten metal with the molten metal stirring method, since the viscosity is low, making dispersion-strengthening 
material mixing uniformly and what is called good composite-ization are not obtained. On the other hand, by the 
half-coagulation stirring method, although it is suitable for mixing of dispersion-strengthening material, if the 
temperature width between the solidus-line-liquidus lines of the alloy made into carrier fluid is narrow, it will be 
difficult to be stabilized and to maintain a good liquid-solid mixed phase state also including the time of addition 
of dispersion-strengthening material, and good composite-ization will no longer be obtained. 

[001 1]Therefore, the thing for which ******** which mixed dispersion-strengthening material in consideration of 
the above-mentioned characteristic into the liquid-solid mixed phase slurry of the component composition which 
a liquid-solid mixed phase state is stabilized and can be maintained, and distributed dispersion-strengthening 
material uniformly beforehand is built with this invention, Then, the composite prepared by the target component 
presentation of the alloy made into carrier fluid of composite as a result is manufactured by mixing this 
******** to a stirring molten metal. 

[0012]The above is described below still more concretely. The target component presentation of an alloy made 
into carrier fluid of the composite which it is going to manufacture is divided into the two component 
composition A and B. That is, A chooses the component composition whose temperature width between the 
solidus-line-liquidus lines is wider than a target component presentation, and it is made for B to become a target 
component presentation by alloying A and B as remaining component composition. 

[0013]As for the temperature width between the solidus-line-liquidus lines of the component composition A, it is 
preferred here to consider it as not less than 30 **. 

[0014]And ******** which mixed dispersion-strengthening material in the liquid-solid mixed phase slurry 
adjusted to the component composition A, and was composite-ized beforehand is built, and when the above- 
mentioned ******** is made to mix to the stirring molten metal adjusted to the component composition B and A 
and B alloy, the alloy made into carrier fluid serves as composite prepared by the target component 
presentation. 

[001 5]Once inserting in with slurry form and making it massive on the occasion of mixing to the stirring molten 
metal of the above-mentioned ********, it is also good to insert this in. However, it is preferred to use what 
was cut to the wafer so that the medium may dissolve easily, in inserting in, after making it massive. 
[0016]Thus, since component composition of the liquid-solid mixed phase slurry which adds and mixes 
dispersion-strengthening material is made into the component composition A whose temperature width between 
the solidus-line-liquidus lines is wider than the target component presentation of an alloy made into carrier fluid 
of composite, It is stabilized and a good liquid-solid mixed phase state can be made easily, and since dispersion- 
strengthening material is added and mixed into the slurry of this good liquid-solid mixed phase state, good 
******** of a compound state is obtained. 

[0017]Subsequently, since this ******** is inserted in to the stirring molten metal of the component 
composition B, the medium of ******** dissolves, and the composite which A and B became what was prepared 
by the target component presentation of the alloy made into carrier fluid of the composite obtained by alloying 
easily, and distributed uniformly [ dispersion-strengthening material ] in carrier fluid is obtained. 
[0018]In the above, in order to achieve the uniform dispersion of the dispersion-strengthening material currently 
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distributed in ********, and perfect alloying with A and B, it is important to continue stirring of a molten metal, 
until it inserts ******** in a stirring molten metal and makes it dissolve in it thoroughly. 

[0019]When the target component presentation of carrier fluid is a low alloy like the copper alloy in which high 
conductivity is demanded, in order to make component composition A into the component composition which is 
easy to build liquid-solid mixed phase slurry, the component composition B serves as a pure metal or a super- 
low alloy near this. However, it is not this limitation if carrier fluid is one of the things of a high alloy, or an 
eutectic alloy presentation or the component composition near this. 

[0020]Although it is applicable in favor of aluminum system alloy, Cu system alloy, and other alloy systems, since 
this invention maintains especially high conductivity and can measure improving strength, it is used for 
manufacture of the high intensity electrical conducting material which used ceramics for dispersion- 
strengthening material and used pure copper or a thin copper alloy for the stirring molten metal, and is preferred. 

[0021] 

[Example]First, the composite manufacturing installation used for the example of this invention is explained 
based on a drawing. Drawing 1 is an explanatory view of a composite manufacturing installation. In this figure, as 
for the rotator for stirring, and 3, 1 is [ an additional ingredient charging apparatus and 5 ] molds a dispersion- 
strengthening material addition device and 4 a crucible and 2, these are installed in the space of the airtight 
structure formed with the vacuum tank 6, and the exhaust port 7 and the controlled atmosphere feed port 8 are 
established in the vacuum tank 6. 

[0022]As an example of conformity of this invention, the above-mentioned composite manufacturing installation 
is used and the target component presentation of carrier fluid is a Cu-0.19mass% Sn alloy. (solidus-lineHiquidus- 
temperature width: 6 **) Dispersion-strengthening material (aluminum 2 0 3 ) manufactured the composite 
scattered by 1wt% by the following. 

[0023]Cu-1mass% Sn alloy selected as component composition whose temperature width between the solidus- 
line-liquidus lines is wider than the target component presentation of carrier fluid (solidus-lineHiquidus- 
temperature width: 33 **) 2500 g within the crucible 1, Temperature : Considering it as the liquid-solid mixed 
phase slurry of 1067 ** and solid phase rate:0.3, and adding stirring by the rotator 2 for stirring particle 
diameter: 1 micrometer aluminum 2 0 3 particle from the dispersion-strengthening material addition device 3, To the 
inside of the above-mentioned liquid-solid mixed phase slurry With the adding speed of 1.0 g/min It crosses in 
1 32 minutes and is the sum total. 132g adds, While continuing stirring by the rotator 2 for stirring after that After 
carrying out temperature up to 1125 **, the ******** composite ingot (Cu-1mass% Sn alloy: 95wt% and 
aluminum 2 0 3 particle:5wt%) was cast to the mold 5, and this ingot was cut in size of 20x20x20 mm. 
[0024]Next, it is pure copper. It is in the crucible 2 about 3000 g, and is temperature:1 1 33 ** (liquidus 
temperature of +50 **). After holding the molten metal which carried out temperature up for 30 minutes, adding 
stirring by the rotator 2 for stirring, ******** which the above cut to this stirring molten metal Insert in 750 g 
from the additional ingredient charging apparatus 4, and that medium is dissolved, It was made to alloy with pure 
copper, and uniform dispersion-ization of dispersion-strengthening material was achieved, and after preparing to 
the target component presentation of an alloy made into carrier fluid, it ****(ed) to the mold 5 and was 
considered as the composite ingot (Cu-0.19 mass % Sn alloy: 99wt% and aluminum 2 0 3 particle: 1wt%). 
[0025]About the composite ingot obtained in this way, the distributed situation of dispersion-strengthening 
material, conductivity, hardness, etc. were investigated. Distributing dispersion-strengthening material uniformly 
as a result, the material of the high intensity high conductivity of hardness:70 (HR p ) was obtained 
conductivity:75%. 

[0026]On the other hand, as a comparative example, Cu-0.19mass% Sn alloy 2400g which is a target component 
of carrier fluid was tried in order to build liquid-solid mixed phase slurry within the crucible 1, but when lowered 
near the liquidus temperature (1082 **) in the stirring bath, it was unable for generating of shell to become 
remarkable and to lower temperature more. Then, the state of a stirring bath is stable. Although it held to the 
temperature of 1 132 ** and addition of particle diameter:1 micrometer aluminum 2 0 3 particle was tried, most 
aluminum 2 0 3 particles were not mixed into the bath, floated on a bath surface. 
[0027] 

[Effect of the Invention]This invention divides the target component presentation of an alloy made into carrier 
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fluid of composite into the component composition which compares with the temperature width between that 
solidus-line-liquidus line, and serves as wider temperature width, and the remaining component composition, Add 
and mix dispersion-strengthening material and it is made with ******** the liquid-solid mixed phase slurry 
adjusted to the former component composition. Are a manufacturing method of the composite which mixes the 
above-mentioned ******** to the stirring molten metal adjusted to the latter component composition, and is 
adjusted to a target component presentation, and according to this invention. The kind of alloy made into carrier 
fluid applicable compared with the conventional half-solidifying method can be expanded by leaps and bounds, 
and the good composite of quality can be manufactured cheaply. 


[Translation done.] 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1]It is the explanatory view of a composite manufacturing installation used for the example. 
[Description of Notations] 

1 Crucible 

2 The rotator for stirring 

3 Dispersion-strengthening material addition device 

4 Additional ingredient charging apparatus 

5 Mold 

6 Vacuum tank 

7 Exhaust port 

8 Inactive gas feed port 
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DRAWINGS 


[Drawing 1] 



[Translation done.] 
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